Introduction: Typhoid ileal perforation is a very serious complication of typhoid fever and remains a significant surgical problem in developing countries like Nigeria, where it is associated with higher mortality and morbidity, due to lack of adequate clean drinking water, poor sanitation and lack of access to health facilities in remote areas and delays in hospital presentation. Materials and methods: This was a retrospective study; all patients treated for typhoid ileal perforation at the centre in the period from January to December 2016 were included. Results: There were 22 (59.5%) males and 15 (40.5%) females, with a male to female ratio of 1.5: 1. The ages ranged from 5 to 49 years with mean of 16.5± 9.2 years. The month of October recorded the highest cases of typhoid ileal perforation. Abdominal pain, anorexia, fever and abdominal swelling were the most common symptoms reported by the subjects. The number of ileal perforations was from 1 to 7 with mean of 2.0 ± 1.3; however, the majority had a single perforation. In addition, excision and simple closure was the most common surgery performed in these cases. Operation site infection was the most common complication in this study. Furthermore, the majority of cases were successfully discharged while eight deaths were recorded. Conclusion: Typhoid ileal perforation was most common among males; abdominal pain, swelling and fever were common findings; single site perforation was the most common intra-operative findings and excision and simple closure was the most common operative procedure. Therefore early presentation, adequate resuscitation and lower number of ileal perforations are associated with better prognosis.
Introduction
Typhoid fever, a severe febrile illness caused primarily by the gram-negative bacillus Salmonella typhi, has continued to be a public health problem in many developing countries. 1 Typhoid infection is generally transmitted by faeco-oral route and may occasionally lead to an epidemic, particularly in areas with poor sanitation and limited availability of clean, potable water. 2 Intestinal perforation is a common cause of peritonitis necessitating emergency surgical intervention. Perforation of the bowel is a serious abdominal complication of typhoid fever. Although intestinal haemorrhage is the most common complication of typhoid fever, ileal perforation continues to be the most frequent cause of its high morbidity and mortality. 3 Despite global scientific development typhoid fever and its complications continue to be a great health problem, especially in developing countries. 4 It is a global health problem that can have a devastating impact on the resources of poor countries and it is estimated that more than 33 million cases of typhoid fever occur annually causing more than 500,000 deaths. 2, 5 Regions of the world like West Africa, lacking clean and potable water supplies and with inadequate waste-disposal systems, have a high incidence of typhoid fever. One of the most fatal complications of typhoid fever is ileal perforation. 6 In the West African environment the incidence of typhoid ileal perforation varies from 15% to 33%. 7 This complication was almost invariably fatal, but with the availability of potent broad-spectrum antibiotics, improved methods of resuscitation, and modern and safe anaesthesia, surgery is now routinely used to manage ileal perforation and offers the best hope of survival. 6 Ileal perforation is a very serious complication of typhoid fever and remains a significant surgical problem in developing countries like Nigeria, where it is associated with higher morbidity and mortality, due to lack of adequate clean drinking water, poor sanitation and lack of access to health facilities in remote areas and delay in hospital presentation. 8 The rates of perforation have been reported in the literature to vary between 0.8% and 18%. [9] [10] [11] The high incidence of perforation in most developing countries has been attributed to late diagnosis and the emergence of multi-drug resistant and virulent strains of Salmonella typhi. 11 The disease affects mostly young adults who contribute enormously to the economy of third world countries. 12 It also affects children and it is most common in people in the low socio-economic strata.
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The incidence and endemicity of typhoid fever is not known in all the local regions of Nigeria due to a poor infectious disease database and the poor health-seeking attitudes of the people, who may prefer to patronise unorthodox practitioners with resultant low usage of orthodox medical healthcare facilities. The prevalence of typhoid ileal perforation, which cannot be managed at the primary and secondary healthcare facilities or by unorthodox means, may be accepted as a reflection of the endemicity of the disease in a locality. 13 The preoperative management of typhoid ileal perforation is very important. Aggressive but not rapid correction of dehydration was the policy adopted. Urethral catheters were always passed to monitor urine output, since most patients were dehydrated and had impaired renal function. Electrolyte replacement, mainly potassium, was done only when there was urine output of at least 30 ml/min. Nasogastric tubes were always passed to decompress the bowel and prevent aspiration. Patients had surgery as soon as they were adequately resuscitated (correction of dehydration, good urine output, normal urea and electrolytes). 14 Immediate surgery is accepted as definitive treatment. Various operative procedures are:
. simple closure of the perforation;
. resection and anastomosis;
. ileostomy.
Postoperative complications of typhoid ileal perforation include wound infection, wound dehiscence, faecal fistula, peritonitis, septicaemia, ileostomy-related complications and intestinal obstruction. 15 Among all the postoperative complications faecal fistula is associated with significant morbidity and mortality.
Aim of the study
To provide an overview of the spectrum of typhoid ileal perforation cases and their outcome that were managed in a semiurban tertiary care hospital in Nguru, Yobe State, north-east Nigeria.
Definition of terms
. Fever was defined as axillary temperature of ≥ 37.5°C. 16 . Bradycardia was defined as pulse rate of less than 60/min while tachycardia was pulse rate greater than 100/min in adults, 17 while age-specific ranges were used for children 18 . Tachypnoea was respiratory rate greater than 25/min in adults, 19 while age-specific ranges were used for children. 20 21 It serves as a referral hospital to neighbouring local government areas of Yobe, Jigawa states and border towns of the Niger Republic.
Materials and methods
This retrospective study was based on hospital records of all patients admitted with the diagnosis and treatment for typhoid ileal perforation at the centre in the period from January 2016 to December 2016. Case notes and folders of all patients with the diagnosis of typhoid ileal perforation were retrieved from hospital entry points such as the Accident and Emergency Unit (A&E) and Emergency Paediatric Unit (EPU), and surgical wards and records from the operating theatre. The total number of surgical admissions and surgical operations performed during the period under review were also obtained from the hospital records.
All relevant information was retrieved from the patient record; this included the socio-demographic characteristics, clinical history on admission, admission-operation time, number of perforations, type of ileal repair, outcome of surgery, preoperative mortality, postoperative complications. Other information obtained from the records was the total number of general surgical/paediatric surgeries during the period under review.
Ethical considerations
Ethical approval was obtained from the Medical Research Ethics Committee of the Federal Medical Centre, Nguru Yobe State. Confidentiality was ensured by not writing the names of patients on questionnaires.
Data analysis
Data obtained from the case notes were entered and analysed using the Statistical Package for the Social Sciences® version 20 (IBM Corp, Armonk, NY, USA). Absolute numbers and simple percentages were used to describe categorical variables. Similarly, quantitative variables were described using measures of central tendency mean and measures of dispersion such as range or standard deviation as appropriate. Fisher's exact test was used in assessing the significance of associations between categorical groups. A p-value < 0.05 was considered statistically significant.
Results
A total of 471 surgeries were done during the period under review. Forty-six of these were for typhoid ileal perforation (9.8%); however, nine were excluded in most of the analysis due to incomplete data. Therefore there were 22 (59.5%) males and 15 (40.5%) females, with a male to female ratio of 1.5: 1. Thirty (81.1%) of the cases were single while seven (18.9%) were married; five (13.5%) were Kanuris, 16 (43.2%) were Hausas, 11 (29.7%) were Fulanis, while five (13.5%) were from the minority tribes.
The ages ranged from 5 to 49 years with a mean of 16.5± 9.2 years. Most of the cases were in the paediatric age group 10-19 years (43.2%); the majority had no formal education (43.2%) while 51.3% were still at school at the time of the illness (Table 1) . Thirty-five (94.6%) of them earned less than 150 Naira per day; only two (5.4%) earned more than 150 Naira per day. Twentyseven (73.0%) of the cases were self-referrals while 10 (27%) Abdominal pain, anorexia, fever and abdominal swelling were the most common symptoms reported by the subjects. Common signs elicited were abnormality in the pulses, among these 26 (78.8%) had tachycardia while 7 (21.2%) had bradycardia. Tachypnoea was the next most common abnormal sign elicited, while jaundice and hepatomegaly were the least (Table 2) reported.
The majority of cases had fever for between 6 and 10 days before presentation; the duration of illness before admission was from 4 days to 36 days with a mean of 12.1 ± 7.0. The duration of admission ranged from 1 to 38 days with a mean of 14.7 days ± 9.0 days; most were ill for between 1 and 2 weeks (59.5%) and the majority spent more than 2 weeks (43.3%) in hospital following admission (Table 3) .
Four (10.8%) cases did not have surgery; however, among the 33 cases that were operated on, most had surgery with 13-24 hours (51.5%) of admission; the number of perforations was from 1 to 7 with a mean of 2.0 ± 1.3. The majority had a single perforation, and the distance between perforation site to the ileo-caecal valves ranged between 6 and 42 cm with a mean of 16.8 ± 8.0 cm; most perforations were closer to the ileo-caecal valves (5-10 cm, 30.3%). In addition, excision and simple closure was the most common surgery performed in these cases (Table 4) .
Operation site infection was the most common complication observed in this study, while enterocutaneous fistula and septic shock were the least common; furthermore, the majority of cases were successfully discharged but eight deaths were recorded (Table 5) . Among the deaths, four (50%) occurred before surgery and four (50%) died post-operatively; two (50%) of the cases had wedge resection while each had excision and simple closure (25%) and ileal resection (25%) respectively. The interval between operation and death ranged from one day to five days with a mean of 2.8 ± 2.1. Table 6 shows that the majority of cases irrespective of the duration of illness before presentation, their use of any medication or number of perforations observed intra-operation were successfully discharged; however, these observations was not statistically significant (Fisher's exact test = 4.581, p = 0.390; Fisher's exact test = 1.088, p = 0.75; and Fisher's exact test = 10.305, p = 0.077, respectively). Figure 1 shows the distribution of cases of typhoid perforation according to months The month of October recorded the highest number of cases of typhoid perforation. 
Discussion
Enteric fever remains a scourge in most developing countries; this is attributable to the limited availability of potable water supply, poor personal hygiene and food handling, and indiscriminate disposal of human waste, all of which form a formidable cocktail for transmission of the infective agent Salmonella enterica var Typhi. Therefore poverty and low socioeconomic status are common associated factors. About 95% of the cases in this study lacked significant earnings; this could influence their health-seeking behaviours, especially in a setting without social security, hence they may prefer patronising drug vendors and unorthodox traditional healers who are thought to be cheaper. This was observed in this study because all the cases had started unsuccessful self-medication (orthodox and traditional) before presentation. This attitude may result in heightened complications and increased mortality.
Our study showed a male preponderance of ileal perforation; this observation was similar to previous reports by Beniwal et al. 22 and Ugochukwu et al. 6 but this was at variance with the report of Edino et al. 7 who reported more female predominance. The reason for this difference is not completely understood but Beniwal et al. 22 reported that males are more exposed to risk and genetic predisposition also heightens the risk of infection. Again, the majority of the cases were within the paediatric age range (first and second decade of life); this was similarly reported by Ugochukwu et al. 6 Edino et al. 7 and Ahmed et al. 23 The month of October witnessed the highest caseload of typhoid ileal perforation in our study; this observation was comparable to those of Ugochukwu et al. 6 Gupta et al. 24 and Anyanwu et al. 25 but it differed from that of Ugwu et al. 11 who documented more cases between November and March.
Abdominal pain and swelling, fever, anorexia, and nausea and vomiting were common complaints reported in this study; this was similar to those of Ugochukwu et al. 6 and Gupta et al.
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but Gupta et al. 24 also reported diarrhoea in 75% of their cases, while only 21.6% of our cases had diarrhoea. The disparity may be because their study involved only children, while adults were also included in our study; this was similar to the findings of Channh et al. 26 who also reported 25% of cases with diarrhoea; similarly, fewer cases of headache, jaundice, hepatomegaly and splenomegaly were observed in their study.
Typhoid ileal perforation occurs by the end of the second week or early in the third week, 9 but in developing countries with greater disease burden it tends to occur earlier in the second week of illness; Chalya et al. 27 suggested depressed immunity, virulent isolates different from those from developed countries, hypersensitivity to Peyer's patches due to reported infection and ileal bacteria burden as possible reasons for this difference. The majority of the cases in our study presented within the second week of illness, which corresponded to the timing of ileal perforation reported in other studies. 6, 7, 24 Most cases spent more than two weeks in hospital following admission, with a mean duration of 14.7 days. This observation was similar to that of Edino et al. 7 who reported a mean of 16.1 days, and that of Mogasale et al. 28 who reported a mean of 18.4 days. However, this was shorter than the 21.56 days reported by Shrivastava et al. 29 This disparity could be because most of their cases had postoperative complications requiring longer hospital stay.
Surgery remains the mainstay of treatment for typhoid ileal perforation; however, this will require efficient resuscitation and correction of deficits such as electrolyte derangements and shock before surgery. Early surgery may determine the outcome, especially following effective resuscitation. About 52% of our cases were operated on within 13-24 hours postadmission. Gupta et al. 24 reported that early surgical intervention improves the prognosis. The choice of surgical technique is influenced by the severity of illness such as the number of perforations and the expertise of the surgeon. In our study, excision and simple closure was the most common procedure done; this observation was similar to that of Ugochukwu et al. 6 Edino et al.
7
This procedure is easy and less time-consuming, though the risk of postoperative fistula is higher; 29 however, we reported only a single case (5.6%). The number of perforations in our study ranged from one to seven, which was similar to the one to eight reported by Anyanwu et al. 25 Single perforation was the most common intraoperative observation in our study; this was similar to other reports. 6 ,7,25,27,30 The mortality rate of typhoid ileal perforation ranged from 9% to 43%; 31 22% mortality was recorded in this study; this figure was similar to those of Adesunkanmi and Ajao 31 but higher than those of Edino et al. 7 and the 10.9% reported by Anyanwu et al. 25 Easy access to health facilities and late presentation to hospital might have contributed to this disparity. Our study involved predominantly a rural population with a limited health infrastructure; some patients had to travel for days before accessing a secondary or tertiary healthcare facility.
Conclusion
Typhoid ileal perforation is still a disease of great public health concern; early surgical intervention remains the mainstay of treatment. Though single perforation was most commonly observed, the high mortality rate observed in this study might be related to late presentation to the health facility because 50% of the deaths occurred preoperatively. Therefore early presentation, adequate resuscitation and lower number of ileal perforations are associated with a better prognosis. The choice of surgical technique in our protocol was dependent on the severity of the typhoid ileal perforation and morbidity, therefore simple surgical excision was chosen in most cases because most had fewer perforations.
Recommendations
Prevention is the key to eliminating typhoid ileal perforation. Our observation in this study calls for a concerted effort through advocacy by engaging policy-makers to make potable water available; ensuring easy accessibility by rural dwellers; similarly proper disposal of human waste through provision of toilets, and prohibition of open defecation should be enforced; however, improving public awareness through enlightenment on the risk factors for typhoid ileal perforation and its complications and the hazards associated with indiscriminate selfmedication and patronising unorthodox healers should be done routinely. Furthermore, the surgical expertise for managing typhoid ileal perforation should also be available in secondary healthcare facilities; this will reduce the time spent before accessing quality care.
ORCID

BA Grema
http://orcid.org/0000-0002-2316-6455 I Aliyu http://orcid.org/0000-0003-0018-1828 GC Michael http://orcid.org/0000-0003-4008-4483 A Musa http://orcid.org/0000-0002-5172-6405 BM Abubakar http://orcid.org/0000-0001-6965-0325
